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Duplex Spread-Blade Method for Cutting Spiral Bevel Gears
Using a Quasi-Complementary Crown Gear

Hisashi TAMURA, Kazumasa KAWASAKI and Makoto SATOH

In this study, an ordinary complementary crown gear generates both an actual spiral bevel gear
and an imaginary spiral bevel gear whose pitch cone angle is 80°~87°. The tooth surface of the
imaginary bevel gear is replaced by a simple conical surface. The imaginary gear with the conical
tooth surface is designated as a quasi-complementary crown gear and is used as a tool gear to
generate the pinion. The quasi-complementary crown gear produces a tooth surface modification.
As a result, the engagement of the gears is a point contact with a negligibly small non-conjugate.
The complementary crown gear and the quasi-complementary crown gear each generate both sides
of a tooth space of the work gear simultaneously because the cutter blades forming a tooth of each
crown gear are widely spread by an adequate amount. The conditions which satisfy this duplex
spread-blade method relating to both the complementary and quasi-complementary crown gears are

shown in this paper.
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3710 HRAEEHE % v/ 2 5 By D &R E D Duplex itk
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HERARRERE & A\ 72 & O FRs A3 D SR 3 O Duplex B V)i% 3713
# 1 HWEFHT £3 AvF eIV
Gears Miter Gear Pinion
Number of teeth 41 d 2° 10 2710
Pressure angle a 19° 45 \ 66.121mm | —63.672mm
Spiral angle B 32° 04 H 43.035mm | 46.579mm
Spiral direction Right Z 1.632mm | -3.113mm
Pitch angle n 45° 00 na 84° 00
Face angle 46° 46
Pitch diameter 138.0 mm
Mean cone distance Rm 85.58mm
Dedendum angle & 2° 10 ® 4 RERR
Face width 24.0 mm (a) #¥
Backlash 0.15mm
Concave Convex
Error factor Error E | 8tGm) | Emor E | At(ym)
£ 2 HvFET VH -0.005mm 6.1 -0.001mm 7.6
Z -0.038mm 6.1 -0.012mm 7.6
Cutter diameter R 152.4mm(6") i -4 35 =2 6.9
Pressure angle | Outer blade 18° 31 9 3 5.9 -7 6.9
Inner blade 20° 58
Po%nt Wi'dth w 0.762mm(0.03" ) (b) v=oA>
Shim thickness S 0.905mm
Concave Convex
Error factor Error E | 8t(ym) FError E | 4t(ym)
VH -0.017mm 6.4 -~0.009mm 6.0
Z -0.145mm 6.3 -0.062mm 6.0
n -3 4.4 =2' 5.7
é 1 6.7 0 6.1

Addendum
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D—Y RBEYIERHEYT 20T, BEI Y =F
CHYIRIRIBREEEIC L 508, A v I NENRE =4 >
WEEAIOET L AMTVE I 2AEHEEE L TH

Tooth surface of
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.. Concave tooth surface of
“Gear I

\. N: Surface normal

L: Clearance
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FIREGHERT X2 vy 7Yy T
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WHEORHE L R2h v I vy v T 4 7 E2RT,
B 7 eyl L-sE & Z D7 D B 2R T,
Y0 Uz AR B Ol LD % BUS D BEAE % = KT
HIEHTREL, ZOHEERE» SWYID DD~ v
vy T 4 v TBREOKREERALD, ZFORREER
41RT. F4(a)EYID L-F ¥, RF4(b)MFELU
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— 269 —

NACSI| S-El ectronic Library

Service



The

Japan

Society o

3714

Transmission error & (sec)

Transmission error & (sec)

(b)

Transmission error € (sec)

f

Mechanical Engineers

HFETEHEE P A7 2 5 B ot D s E DO Duplex Btk

Gear rotation angie ¥

-
<

N
o
3

A 7%y FEEH0.1mm)BHEHE

Path of contact
. 7

[\

SLELNZEREVEIVLEZ, Tho P EEENR
LRBE L7, $-ERLE BEEROBENE THD
REETHYIY LS4 B2 EMkE L EREiEE
LDEBOYgE At TRUT:, dt BN EnEWS Z
Y IEREE - HIEEE L L —RLTwEI LR
RT3, BEEROS S VH R0b®35Y7 Ve
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6. FHIRZE LY

2RO Duplex BEYIEIC L > TS h 5 Z S dikeh
B EEEHEIIFORYRESRHETESL I LH» 5,
MERMIE Y TERGTERICGEVEEOB >N S T &
Bbhhnd, £o7C, ZORFENOHEE L L CIHHET
mEFFCERATREL L, HZEECOWTIEA 7
+ v b2 Mounting Distance (MD)37E,
EOZOOBEEREZ, FMUS OB & Bl ARER
FERFHE L0 X812 7o=84° DFE D EKER
BT, MAEESROWEEOREAREREIEXR
BWRBTHLH, HIEEND> CLHEEATER
EFiprhBEE LR, £k, SMSOBBbHED
ELigw, LD EEMBEOENCHENTH
52 Edbhb, —H, 9e=87° 1T 5 L, HMHEEN
WSSO EEAREEERN 1B TER /NS
243, MDRE*5 2 5 & B S OBE & BlEA g
BERRELSEUL, BECHL TBEC 2 35 (K
9).

ULEED, e B/N&L T2 ik VHMEEL
U THBELEELBLILEDTESEI bbb,
EHERETO ne DEWBE L Tk, EBRWRE 2 L8
LT 50, 84T RESELEFEZ TV,

7. # B

IO BRI D R EOHEYID LB WT, F¥ik
EHEEOREEEET, o4 > BEKER O %R
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M Z M Y15 (Duplex #Y1EE) 12 D0 Tl e,
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BYITEREZFDRy 74 7 BT &t ETH D &
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FUre, Fie, RE OB S OB & BEALER
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LCHBREE LB I N TELI E IO

Kb D ICRE - BYIERC BV Zuiz (B E
M ERERT MHIWBRICBILRL LT 5,

X 73
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